P1.00004 Polymer Electrolyte Membrane Fuel Cell with Vertically Aligned Carbon Nanotube Electrode 1 , ANN CALL, Northwestern University, GABRIEL GOENAGA, JUNBING YANG, DI-JIA LIU, Argonne National Laboratory -Carbon nanotubes (CNTs) have been considered a promising material for various applications, including polymer electrolyte membrane fuel cells (PEMFCs) . There have been a number of reports on CNT based membrane electrode assembly (MEA) in PEMFC, but CNTs in these electrodes are oriented randomly and the advantages associated with the structural properties of CNTs were not fully utilized. We report here our evaluation of MEA made of catalyst decorated, vertically aligned carbon nanotube (ACNT) layers. For comparison, a commercial MEA prepared through conventional ink-based process was tested under similar conditions. Improved performance was observed for ACNT-based MEA, particularly at high current region, suggesting enhancement in mass transport and improved water management.
P1.00006
The black hole and gas disk in NGC 4552 , PETER KIRCHER, JASON PINKNEY, Ohio Northern University -We present kinematics and photometry of the Elliptical galaxy NGC 4552. This is part of a program to directly measure the masses of supermassive black holes in galaxies. Our photometry is derived from V and I band CCD images from the ground and from the Hubble Space Telescope (HST). We find that fitting the 2D surface brightness distribution with parametric Sersic models does not match the light profile as well as standard ellipse fitting. The combined (HST+ground) light profile is used to find the enclosed mass profile of the galaxy. The stellar line of sight velocity distribution is measured from CaII absorption lines at 8498, 8542, and 8662Å in ground-based long-slit spectroscopy. The stellar velocity dispersion is about 300 km/s, which predicts a black hole mass of about 7 × 10 8 M Sun . Our HST spectra of the Hα-emitting ionized gas shows ordered motion and hints of a Keplerian rotation curve. We model the system as a thin, inclined disk of gas rotating in the galaxy + black hole potential. The measured gas kinematics are best reproduced by models which include a large, central black hole mass.
P1.00007 Induction heating and controlled drug release from thermosensitive magnetic microgels , R. REGMI, S.R. BHATTARAI, C. SUDAKAR, A.S. WANI, Wayne State University, R. CUNNINGHUM, P.P. VAISHNAVA, Kettering University, R.
NAIK, D. OUPICKY, G. LAWES, Wayne
State University -Poly-N-isopropyl acrylamide (PNIPAM) is a biocompatible thermosensitive polymer that exhibits reversible volume phase transition from a hydrophilic coil to hydrophobic globule at the lower critical solution temperature (LCST) of 32 • C. To stimulate conformational change we introduced magnetite nanoparticles (size ∼12 nm) in the PNIPAM matrix. The PNIPAM/magnetite nanoparticles composite was then exposed to an alternating magnetic field at a frequency of 380 kHz to induce heating in the nanoparticles by Neel and Brownian relaxations. We report in vitro controlled release of anti-cancer drug mitoxantrone which was loaded into PNIPAM/magnetite nanoparticles composite, driven solely by the heating induced by the external magnetic field. We found that the drug released reached 4% in only 4 minutes of heating to 50 • C. We also present results on dielectric and magnetic anomalies near the LCST of the PNIPAM-Fe 3 O 4 composite.
P1.00008 Detection of benign epithelia, prostatic intraepithelial neoplasia, and cancer regions in radical prostatectomy tissues using Raman spectroscopy 1 , SUNEETHA DEVPURA, JAGDISH S. THAKUR, RATNA NAIK, Wayne State University, FAZLUL H. SARKAR, WAEL A. SAKR, Karmanos Cancer Institute, VAMAN M. NAIK, University of Michigan-DearbornIn this study we have investigated Benign Epithelia (BE), Prostatic Intraepithelial Neoplasia (PIN), adenocarcinoma, and different Gleason scores in human prostate bulk tissues using Raman spectroscopy. A careful investigation of the data shows that two main differences in the Raman spectral features of BE, PIN, and cancerous tissues: (i) a strong variations in the band intensities of certain bands, (ii) shift in certain band positions. In order to quantify these variations, Raman data were further analyzed using chemometric methods of Principal Component Analysis (PCA) and Discriminant Function Analysis (DFA). The PCA and DFA clearly separated the data into three main distinct pathological groups representing BE, PIN, and cancerous state in tissue. Similarly the analysis of the Raman data of tissues with different Gleason scores shows that the data can be categorized into three distinct groups representing Gleason scores 6, 7, and 8. The results of this study demonstrate that Raman spectroscopy can diagnose different stages of the prostate cancer.
1 Richard J. Barber Foundation P1.00009 Raman spectral analysis of wet-spun films of CaDNA with varying amounts of CaCl 2 as a function of relative humidity , M. SCHWENKER SMITH, SCOTT LEE, University of Toledo, ALLAN RUPPRECHT, University of Stockholm -Raman spectroscopy has been used to probe the amount of DNA in the B conformation in wet-spun films of CaDNA which contain varying amounts of CaCl 2 as a function of relative humidity. This determination is made by measuring the relative intensity of the B-form marker band at about 834 cm −1 . Our experiments show that CaDNA is in the B conformation from 98% relative humidity (rh) down to 75% and is disordered at lower humidities. Interestingly, a maximum in the relative amount of B-DNA is observed near 80% rh.
P1.00010 Modifying phase transitions and spin structure of Ni 3 V 2 O 8 through transition metal doping , AKILA KUMARASIRI, Wayne State University, PARASHU KHAREL, University of Nebraska, AMBESH DIXIT, GAVIN LAWES, Wayne State University -Ni 3 V 2 O 8 is a Kagome staircase material which has attracted considerable interest in recent years as it provides an excellent platform for studying the spin structure in geometrically frustrated materials. We have studied the effects of transition metal doping on the magnetic phase transitions of powder Ni 3 V 2 O 8 through dielectric, heat capacity and AC susceptibility measurements. (Ni 1−x Mx) 3 V 2 O 8 (M = Zn, Cu and Co) powder samples were prepared using a standard metal-organic solution synthesis. We have mainly focused on the two phase transitions at T H = 9.2 K and T L = 6.3 K in undoped Ni 3 V 2 O 8 . On doping with non magnetic Zn, the system acts similar to spin dilution where the transition temperature is suppressed linearly with the Zn fraction. However, spin 1/2 Cu and spin 3/2 Co doping shows significant deviation from simple site dilution. The Co:Ni 3 V 2 O 8 system has a crossover at moderate Co fraction where the system changes into a Co 3 V 2 O 8 type spin structure. Cu doping completely suppresses at least one phase transition at a relatively low Cu fraction. We also find that the Ni 3 V 2 O 8 spin structure is fairly robust and remains largely unaffected by introducing a few percent of a dopant, unlike the Co 3 V 2 O 8 spin structure, which is very sensitive to doping.
P1.00011 Continuum Elasticity Modeling and Nonlinear Effects during Epitaxially Strained
Island Evolution 1 , CHAMPIKA GIGIRIWALA GAMAGE, ZHI-FENG HUANG, Department of Physics and Astronomy, Wayne State University -The formation of surface nanostructures such as islands or quantum dots during strained film epitaxy has attracted continuing great interest. One of the underlying mechanisms has been attributed to the occurrence of morphological instability of the strained film, for which the coupling between film/substrate misfit strains, film deposition rate and growth temperature plays a major role. In this research we focus on the nonlinear evolution of strained surface nanostructures during epitaxy, via constructing a continuum elasticity model based on the 2nd order perturbation theory. The resulting nonlinear evolution equation for film morphology, which also incorporates some realistic factors such as wetting effects, yields a long-wavelength, dynamic description of surface islands or quantum dots. The morphological properties of the growing film and the self-organization process of the coherent surface islands are examined, with the dependence on various material parameters and growth conditions identified.
P1.00012 A dusty plasma 1-ring to rule them all , T.E. SHERIDAN, JAMES C. GALLAGHER, Ohio Northern University -One-dimensional and quasi-one-dimensional strongly-coupled dusty plasma rings have been created experimentally in the DONUT (Dusty ONU experimenT) apparatus. Longitudinal (acoustic) and transverse (optical) dispersion relations for the 1-ring were measured and found to be in very good agreement with the theory for an unbounded straight chain of particles interacting through a Yukawa (i.e., screened Coulomb or Debye-Hückel) potential. These rings provide a new system in which to study one-dimensional and quasi-one-dimensional physics.
P1.00013 Investigation of acoustic pulses in one-dimensional dusty plasma , JAMES C. GALLAGHER, T.E. SHERIDAN, Ohio Northern University -We have studied the excitation and propagation of acoustic pulses in a one-dimensional dusty plasma with n = 65 particles and a lattice constant a = 1.12 ± 0.07 mm. Pulses were launched by applying a 100-mW laser pulse to one end of the chain for laser pulse durations from 0.10 to 2.0 s. We observe large-amplitude damped acoustic waves that propagate for a significant distance. The measured acoustic speed is c = 15.5 ± 0.2 mm/s independent of the laser pulse duration, indicating that the pulse propagation is wave-like rather than solitonic.
P1.00014 Positron Lifetime Spectroscopy , JACOB MARTIN, HERBERT JAEGER, Miami University -We have assembled a positron lifetime spectrometer using two scintillation detectors in a slow-fast coincidence configuration. The decay of 22 Na serves as a convenient source of positrons. Positron energies are sufficiently high that positrons penetrate into the bulk of the surrounding material under study. A 1275 keV gamma ray emitted less than 10 ps following the positron decay serves as the lifetime start signal, while the detection of a 511 keV annihilation gamma signals the end of life of the positron. The first version of our spectrometer employs NaI scintillators that have good detection efficiencies but with time resolution of several nanoseconds are not particularly suitable for measuring sub-nanosecond lifetimes of positrons in metals. Recently we have replaced the NaI detectors with ones employing plastic scintillators, which offer a time resolution of better than 1 ns. First results of measurements performed with this apparatus will be discussed.
P1.00015 Investigation of the Quenching Mechanism of a Fluorescence Process , YI WANG, DEBRA EGOLF, DENNIS KUHL, Marietta College -The properties and behavior of an electronic excited state were investigated experimentally. The goal was to determine whether, upon interaction with a series of molecules Q, (i.e., 1,2,4-trimethoxybenzene, 1,4-dimethoxybenzene, naphthalene), the fluorescent states of 9,10-dicyanoanthracene and 9-cyanoanthracene are quenched via an electron transfer process. A Stern-Volmer investigation enables evaluation of the rate constant, kq, for quenching of the cyanoanthracene excited state. Then a Rehm-Weller plot of kq vs. Gibbs energy of electron transfer, ∆Get, allows determination of the Gibbs energy of activation, ∆G · et , and the rate constant, ket, for the electron transfer process. UV-visible and fluorescence spectroscopy, cyclic voltammetry, laser-based kinetic analyses, and computer modeling were used in this investigation. Now that the electron transfer process previously reported for these chemical systems has been validated using our methods, future investigations will involve manipulation of various experimental parameters (i.e., anthracene sustituents, solvent polarity, etc.).
P1
.00016 Dielectric properties of TiO 2 and Zr-doped TiO 2 thin films , CHANDRA THAPA, SUDAKAR CHANDRAN, SAHANA M.B., Wayne State University, VAMAN NAIK, University of Michigan-Dearborn, KARUR PADMANABHAN, RATNA NAIK, Wayne State University -The leakage current and photocatalytic performance of TiO 2 can be improved by properly doping Ti with other transition metal cations. For example, Zr 4+ doping for Ti 4+ can significantly improve the desired properties. We have studied the properties of pure TiO 2 and Zr-doped TiO 2 thin films prepared by MOD technique and annealed from 650 to 950 • C. Both XRD and Raman spectra show TiO 2 to be mostly in anatase form below the annealing temperature of 850 • C and in rutile phase above 850 • C. However, the Zr doping does not lead to rutile phase formation. We have studied I-V characteristics and frequency dependence of dielectric constants of pure and Zr-doped TiO 2 in the frequency range of 100Hz-1MHz. We find an improvement in leakage current with increasing annealing temperature from 650 to 950 • C for both TiO 2 and Zr-doped TiO 2 , but no appreciable improvement in the leakage current upon Zr doping. The dielectric constant of pure TiO 2 films improves from 30 to 80 with increasing annealing temperature, whereas that of Zr-doped TiO 2 is independent of annealing temperature and its value is ∼50 at 30 kHz. This may be attributed to the persistence of anatase phase of TiO 2 over wide range of annealing temperatures for Zr-doping. These properties and their implications for different applications will be discussed. P1.00018 Space Inside a Liquid Sphere Transforms into De Sitter Space by Hilbert Radius , DMITRI RABOUNSKI, LARISSA BORISSOVA -Consider space inside a sphere of incompressible liquid, and space surrounding a mass-point. Metrics of the spaces were deduced in 1916 by Karl Schwarzschild. 1) Our calculation shows that a liquid sphere can be in the state of gravitational collapse (g 00 = 0) only if its mass and radius are close to those of the Universe (M = 8.7×10 55 g, a = 1.3×10 28 cm). However if the same mass is presented as a mass-point, the radius of collapse rg (Hilbert radius) is many orders lesser: g 00 = 0 realizes in a mass-point's space by other conditions. 2) We considered a liquid sphere whose radius meets, formally, the Hilbert radius of a mass-point bearing the same mass: a = rg, however the liquid sphere is not a collapser (see above). We show that in this case the metric of the liquid sphere's internal space can be represented as de Sitter's space metric, wherein λ = 3/a 2 > 0: physical vacuum (due to the λ-term) is the same as the field of an ideal liquid where ρ 0 < 0 and p = -ρ 0 c 2 > 0 (the mirror world liquid). The gravitational redshift inside the sphere is produced by the non-Newtonian force of repulsion (which is due to the λ-term, λ = 3/a 2 > 0); it is also calculated.
P1.00019 Investigating the effective hydrodynamic size of dextran coated iron oxide nanoparticles , PREM VAISHNAVA, Kettering University, VIKAS GUMBER, RAJESH REGMI, CORREY BLACK, AMBESH DIXIT, Wayne State University, VAMAN NAIK, University of Michigan-Dearborn, CHANDRAN SUDAKAR, RATNA NAIK, GAVIN LAWES, Wayne State University -We report synthesis and functionalization of magnetite nanoparticles by coating with dextran having 5, 15-20, 60-90, and 670 kDa molecular weights. The hydrodynamic radii of the functionalized nanoparticles suspended in water measured by dynamic light scattering technique assuming the bulk value for viscosity, were 91, 100, 106, and 132 nm, respectively. By measuring the ac magnetic loss, we determined the effective sizes to be 105, 113, 122, and 136 nm, respectively. The sizes measured by these techniques are approximately twice as large as expected given the iron oxide nanoparticle size and surfactant molecular chain length, at least for the lower molecular weight dextran. Comparing the results of hydrodynamic sizes studies, we conclude that the effective viscosity for the coated nanoparticles may be different than the bulk viscosity of the carrier liquid.
P1.00020 Production and Electrical Characterization of Graphene Nanoribbons from Pristine Graphite in Solution 1 , CHENG LING, GABRIEL SETZLER, JIN JIN, SEUNGSOO KIM, HYEUN JOONG YOON, MARK MING-CHENG CHENG, ZHIXIAN ZHOU, Wayne State University -We have produced graphene nanoribbons by sonicating pristine graphite in solution. Atomic force microscopy (AFM) was used to characterize individual graphene Nanoribbons deposited onto Si/SiO2 substrates. Monolayer and few layer graphene nanoribbons were observed. Field effect transistor devices of individual nanoribbons were fabricated, and their electrical transport properties were measured. Possible mechanisms of graphene nanoribbon formation and electrical transport data on graphene nanoribbon devices will be discussed. Denison University -The binding energies of the fine structure levels of the indium negative ion (In − ) have been measured using infrared photodetachment threshold spectroscopy. The relative cross section for neutral atom production was measured with a crossed ion-beam-laser-beam apparatus over selected photon energy ranges between 300 -670 meV. An s-wave threshold was observed due to the opening of the In − (5p 2 3 P 0 ) to In (5p 2 P 1/2 ) ground-state to ground-state transition, yielding an accurate value for the electron affinity of In. Thresholds were also observed for detachment from the J=1 and J=2 excited fine structure levels of In − , permitting accurate determination of the fine structure splittings of the negative ion. 
P1.00023 Experimental Investigation of Light Induced Atomic Desorption , TIMOTHY UHER, PAUL
VOYTAS, ELIZABETH GEORGE, Wittenberg University -We are investigating the phenomenon of light induced atomic desorption (LIAD). In this effect, alkali atoms which are adsorbed onto nanoporous coatings can be ejected, or desorbed, by the shining of non-coherent light. In our setup, we use a glass cell that is coated with polydimethylsiloxane (PDMS) and filled with Rubidium vapor. As atoms get desorbed from the coating, the vapor density will increase. We can quantify the magnitude of the effect by monitoring the vapor density. This is done by measuring the transmission through the cell of a diode laser beam on resonance with a Rb spectral line. We are able to determine ratios of the vapor density with the desorbing lamp on and off and measure time scales to reach equilibria. The laser is able to be locked onto resonance of a spectral line of either the 87 Rb or 85 Rb isotopes. From this, we can mathematically model the effect and find how the effect depends on desorbing light intensity, temperature, and vapor densities of the different isotopes. Current results will be presented.
P1.00024 Dinosaur dynamics in the Jurassic Era , SCOTT LEE, University of Toledo -Dinosaurs were fascinating animals and elicit much excitement in the classroom. Analysis of fossilized dinosaur trackways permits one to estimate the locomotion speeds and accelerations of these extinct beasts. Such analysis allows one to apply Newton's laws of motion to examples from the Jurassic Era.
P1.00025 Python Graphical User Interface (GUI) for Control of the Levitated Dipole Experiment 1 , DAVID JACOME, Saint Peter's College, DARREN GARNIER, Columbia University, PAUL WOSKOV, JAY KESNER, Massachusetts
Institute of Technology -The Levitated Dipole Experiment (LDX) is used to study the confinement properties of plasmas in a magnetic dipole field. In LDX a superconducting coil is levitated for up to 3 hours within a large vacuum chamber to produce the confining dipole field. The plasma experiments take place during this time, with ∼10 second plasma shots, one shot every ∼5 min. MDSplus software is used to run the experiment and store the data. The software is currently controlled by command line operations. Since levitation time is limited, it's important to maximize efficiency and accuracy of experimental operations. Here, we present a Graphical User Interface (GUI) to efficiently control the operation of the experiment. The need for a GUI that integrates the MDSplus data cycle, cell access control, and routine experimental parameter controls is necessary. The GUI program provides a simple method for monitoring and setting experiment parameters. Python is used as the primary language to run the commands. A program called XRCed distributed by wxPython works as a visual tool.
1 Supported by the National Undergraduate Fellowship in Plasma Physics and Fusion Energy Sciences.
P1.00026 Preliminary investigation of single-file diffusion in complex plasma rings , W.L. THEISEN, T.E. SHERIDAN, Ohio Northern University -Particles in one-dimensional (1D) systems cannot pass each other. However, it is still possible to define a diffusion process where the mean-squared displacement (msd) of an ensemble of particles in a 1D chain increases with time t. This process is called single-file diffusion. In contrast to diffusive processes that follow Fick's law, msd ∝ t, single-file diffusion is sub-Fickean and the msd is predicted to increase as t 1/2 . We have recently created 1D dusty (complex) plasma rings in the DONUT (Dusty ONU experimenT) apparatus. Particle position data from these rings will be analyzed to determine the scaling of the msd with time and results will be compared with predictions of single-file diffusion theory.
P1.00027 Room temperature ferromagnetism and spin polarization in Cr doped InN thin films , AMBESH DIXIT, C. SUDAKAR, P. THAPA, R. PANGULURI, Department of Physics and Astronomy, Wayne State University, V. NAIK, Department of Natural Sciences, University of Michigan-Dearborn, R. NAIK, J.S. THAKUR, B. NADGORNY, G. LAWES, Department of Physics and Astronomy, Wayne State University -Understanding the development of ferromagnetism in transition metal doped semiconductors is a topic of great current interest. We studied the properties of chromium doped InN thin films fabricated by RF sputtering (In 1−x CrxN, where x= 0, 0.02 and 0.05) on c-sapphire substrates as a possible dilute magnetic semiconductor. We carried out detailed structural, optical, electrical, and magnetic characterization of these samples to investigate the interplay of these different materials properties. These films are found to be polycrystalline without any secondary impurity phases. Optical and electrical measurements indicate that these films are highly degenerate and have a carrier concentration of ∼ 10 20 cm −3 . Most significantly, we find that these films show room temperature ferromagnetism. We present evidence for intrinsic magnetic properties through measurements of the spin polarization. The results are discussed in the context of carrier mediated ferromagnetism.
P1.00028
In vivo decomposition study of coated magnesium alloys 1 , DESIREE WHITE, TYLER PIERSMA, DAVID LECRONIER, Kettering University, XINGGUO CHENG, Southwest Research Institute, MONTSERRAT RABAGO-SMITH, Kettering University, MONTSERRAT RABAGO-SMITH COLLABORATION 2 , XINGGUO CHENG COLLABORATION 3 -In the last decade, magnesium has resurged as an important biomaterial. Its mechanical properties are very similar to natural bone, and it degrades in vivo to non toxic substances. Unfortunately, corrosion of pure magnesium in vivo is rapid, thus coated alloys that decrease its corrosion could be used as implants in orthopedics. This presentation will describe the degradation results in cell cultures and in rats.
1 Kettering University, SWRI 2 Kettering Univ. 3 SWRI P1.00029 In vitro decomposition study of coated magnesium alloys 1 , TYLER PIERSMA, Kettering University, DESIREE WHITE, XINGGOU CHENG, MONTSERRAT RABAGO-SMITH, DAVID LECRONIER, MONTSERRAT RABAGO-SMITH COLLABORATION 2 , XINGGOU CHENG COLLABORATION 3 -In the last decade, magnesium has resurged as an important biomaterial. It's mechanical properties are very similar to natural bone, and it degrades in vivo to non toxic substances. Unfortunately, corrosion of pure magnesium in vivo is rapid, thus coated alloys that decrease it's corrosion could be used as implants in orthopedics. This presentation will describe the degradation results in a simulated body fluid (SBF). Electrotechnical Commission provides a standard measurement methodology to provide performance intercomparison between imaging systems. Its formalism specifies beam quality based on half value layer attained by target kVp and additional Al filtration. Similar beam quality may be attained more conveniently using a filtration combination of Cu and Al. This study aimed to compare the two filtration schemes by their effects on image quality in terms of signal-difference-tonoise ratio, spatial resolution, exposure index, noise power spectrum, modulation transfer function, and detective quantum efficiency. A comparative assessment of the images was performed by analyzing commercially available image quality assessment phantom and by following the IEC 62220-3 formalism.
P1.00031 Haunted Quantum Entanglement: Two Scenarios , DOUGLAS SNYDER -Two haunted quantum entanglement scenarios are proposed that are very close to the haunted measurement scenario in that: 1) the entity that is developing as a which-way marker is effectively restored to its state prior to its being fixed as a w-w marker, and 2) the entity for which the developing w-w marker provides information is restored to its state before it interacted with the entity which subsequent to the interaction begins developing as a w-w marker. In the hqe scenarios, the loss of developing w-w information through 1 relies on the loss of a developing entanglement. In scenario 1, the photon initially emitted in one of two micromaser cavities and developing into a w-w marker is effectively lost through the injection of classical microwave radiation into both of the microwave cavities after the atom initially emits the photon into one of the micromaser cavities, exits the cavity system, and before this atom reaches the 2 slit screen. The atom is restored in both of the two new scenarios to its original state before it emitted a photon by an rf coil situated at the exit of the micromaser cavity system. In scenario 2, the cavity system and everything from the atom source forward to the cavity system is enclosed in an evacuated box. After the atom that emits the photon exits the cavity system and before it reaches the 2 slit screen, the cavity system opens (and the photon escapes in the evacuated box) and then the box is opened and the photon escapes into the environment.
P1.00032 Digital Simulation of Thunder from Three-Dimensional Lightning , JAMES DUNKIN, DANIEL FLEISCH, Wittenberg University -The physics of lightning and its resultant thunder have been investigated by many people, but we still don't have a full understanding of the governing processes. In this study, we have constructed a three-dimensional model of lightning using MATLAB R software, and used N-waves as postulated by Ribner and Roy to synthesize the resultant thunder signature. In addition, we have taken an FFT of the thunder signature, and compared the time-domain waveform and frequency spectrum to recordings of thunder taken over the summer of 2009. This analysis is done with the goal of further understanding the processes of thunder production. MATTHEW SANDERS, MARK THOMPSON, YURI SIKORSKI, Kettering University -The steady increase in world population and problems associated with conventional agricultural practices demand changes in food production methods and capabilities. Locally grown food minimizes the transportation costs and gas emissions responsible for Global Warming. Greenhouses have the potential to be extremely ecologically friendly by greatly increasing yields per year and facilitating reduced pesticide use. Globally, there are 2.5 million acres of greenhouse cover, including 30,640 acres in North America. In Europe, greenhouses consume 10% of the total energy in agriculture. Most of that energy is utilized for heating. Heating and cooling amount to 35% of greenhouse production costs. This high percentage value can be partially attributed to currently poor insulation values. In moderate-to-cold climate zones, it can take up to 2,500 gallons of propane, currently costing around $5,000, to keep a 2,000 sq. ft. greenhouse producing all winter. Around 350 tons of CO 2 per acre per year are released from these structures, contributing to global climate change. Reducing the energy needs of a greenhouse is the first step in saving money and the environment. Therefore, an efficient and environmentally friendly heating and cooling system selection is also crucial. After selecting appropriate energy sources, the next major concern in a greenhouse would be heat loss. Consequently, it is critically important to understand factors contributing to heat loss. In this work, we observed the asymmetrical electromotive forces (AEMF) between a toroidal solenoid (TS) and a circular parallel plate capacitor (CPPC) due to the displacement current. In the experiment, a TS was connected with a capacitor to compose the first resonant circuit and a CPPC was connected with an inductor to compose the second resonant circuit. The CPPC was placed in the annular center of the TS. Both circuits were excited at the same resonant frequency by a remote signal generator. Turning the first circuit on and off, it is shown that the first circuit supplies an electromotive force to the second circuit. On the contrary, the second circuit does not supply electromotive force to the first one. This is the first time that AEMF was verified. It is anticipated that this effect could be applied to the study of electromagnetic interaction and signal transmission in radio frequency.
8:24AM B1.00003 Thermal and optical characterization of photonic integrated circuits by thermoreflectance microscopy , MARYAM FARZANEH, J.A. SUMMERS, K. GREENBERG, D. LUEERSSEN, RAJEEV RAM, JANICE HUDGINGS -One of the biggest challenges in operation of sub-micrometer sized optoelectronic devices is the generation of excess heat that can create hot spots and affect the device performance. In addition, size reduction and monolithic integration of a large number of optoelectronic devices on a photonic integrated circuit (PIC) restrict direct access to optical signals of each component, which renders the characterization of individual elements difficult. In this talk we report on application of the high resolution, all optical thermal imaging technique of thermoreflectance microscopy in characterization of a PIC comprised of cascaded semiconductor optical amplifiers. A combination of thermal imaging with a comprehensive heat exchange model allows us to obtain internal optical power distribution of the individual devices on a PIC under operating conditions. Other applications of the thermoreflectance technique will also be reviewed.
8:36AM B1.00004 Computer Controlled Portable Greenhouse Climate Control System for Enhanced Energy Efficiency 1 , ANTHONY DATSENKO, STEVE MYER, ALBERT PETTIES, RYAN HUSTEK, MARK THOMPSON,
Kettering University -This paper discusses a student project at Kettering University focusing on the design and construction of an energy efficient greenhouse climate control system. In order to maintain acceptable temperatures and stabilize temperature fluctuations in a portable plastic greenhouse economically, a computer controlled climate control system was developed to capture and store thermal energy incident on the structure during daylight periods and release the stored thermal energy during dark periods. The thermal storage mass for the greenhouse system consisted of a water filled base unit. The heat exchanger consisted of a system of PVC tubing. The control system used a programmable LabView computer interface to meet functional specifications that minimized temperature fluctuations and recorded data during operation. The greenhouse was a portable sized unit with a 5' x 5' footprint. Control input sensors were temperature, water level, and humidity sensors and output control devices were fan actuating relays and water fill solenoid valves. A Graphical User Interface was developed to monitor the system, set control parameters, and to provide programmable data recording times and intervals.
1 This project was supported by a donation from Flowerhouses.com
8:48AM B1.00005 Simulation studies of dynamics and defect textures in 3-d cholesteric droplets , VIANNEY GIMENEZ-PINTO, SHIN-YING LU, JONATHAN SELINGER, ROBIN SELINGER, Liquid Crystal Institute, Kent State University -
We model defect texture evolution in droplets of cholesteric liquid crystals by solving for the dynamics of the nematic director field. In order to accommodate defects in the simulated texture, we use a finite difference formulation that is explicitly independent of sign reversal of the director at any position in the sample. Textures are visualized using either the Berreman 4x4 matrix method or by mapping free energy density. We study both planar and focal conic cholesteric textures in 3-d spherical and cylindrical droplets, with the goal to optimize device geometries for bistable display applications.
9:00AM B1.00006 Inkjet Mask Anomalies for Microfluidic Devices , WILLIAM DIETERLE, California University of Pennsylvania -The utilization of inkjet masks with UV light on a photoresistive material can be a cost-effective method for the generation of microfluidic devices for research and/or demonstration. The multicomponent combinations of various colors utilized in inks can lead to anomalies in the generation of the device. These anomalies are demonstrated for various UV exposures with a 365 nm source and possible solutions are discussed.
9:12AM B1.00007 Bullion to B-fields: The Silver Program of the Manhattan Project , CAMERON REED, Alma College -Between October 1942 and September 1944, over 14,000 tons of silver bullion bars withdrawn form the U.S. Treasury were melted and cast into magnet coils and busbar pieces for the "calutron" electromagnetic isotope-separators constructed at Oak Ridge. Based on Manhattan Engineer District documents, this paper will review the history of this "Silver Program," including discussions of the contractors, production methods, and quantities of materials involved.
9:24AM B1.00008 Characteristics-Based Schemes for the Hyperbolic Heat Conduction Equations , BRIAN MCCARTIN, Kettering University -In some emerging technologies such as fast-paced laser heating of materials, transient heat transfer at low cryogenic temperatures, and microwave heating at very high frequencies, the wave nature of thermal phenomena must be properly taken into account. Herein, three second-order accurate (fourth-order accurate for unit Courant number) characteristics-based schemes for the hyperbolic heat conduction equations are derived and studied. Specifically, the dissipative and dispersive properties of these discrete schemes are compared to their continuum counterparts.
9:36AM B1.00009 The Helmholtz-Kohlrausch Effect with Application to Exit Signs , ROBERT DONOFRIO, OSA -This paper reviews the reported luminance of exit signs and the Helmholtz-Kohlrausch effect with application to exit signs. We discuss a number of types of exit signs and show how the Helmholtz Kohlrausch effect is involved with low light levels. We will review our studies on the brightness of LED mesopic luminaires and discuss how exit signs may operate at a lower luminance then is presently required. The use of LED signs under these mesopic conditions may improve energy efficiency of exit signs. University, Detroit MI 48201, USA -As the magnetic moment and the spin polarization of a ferromagnetic material have distinct origins, the existence of a relationship between these two different physical quantities has always been the topic of intense debate. We have studied a series of weakly ferromagnetic variable composition Pd 1−x Nix thin film samples fabricated by sputter deposition. Point Contact Andreev Reflection (PCAR) spectroscopy with electrochemically etched Nb tips was used to measure the spin polarization of these samples. Spin polarization values were obtained by fitting the conductance data with the modified BTK model. Dependence of Curie temperature and magnetization on Ni concentration was observed. Spin polarization of these samples will be compared to their magnetization (measured by a SQUID magnetometer) and the concentration of Ni; and the results will be discussed.
8:12AM B2.00002 Spin and energy relaxation of excitons in GaAs coupled quantum wells 1 , CHIH-WEI LAI, KYAW ZIN LATT, Michigan State University, WERNER DIETSCHE, Max Planck Institute for Solid State Research -We report sub-100ps exciton spin relaxation and transient splitting attributed to exchange interaction for intra-well excitons. The spin splitting and relaxation are analyzed in terms of inter-exciton and intra-exciton exchange interaction. For inter-well excitons where intra-exciton change interaction is suppressed, a spin decay-time >1-ns is observed at low densities. Transient exciton spin splitting and relaxation are determined from time-resolved photoluminescence (TRPL) spectroscopy and polarimetry with a streak camera system. In contrast to standard TRPL measurements based on up-conversion and pump-probe techniques, the streak-camera setup allows for speedy spectroscopy and Stokes polarimetry measurements as a function of the exciton density, and magnetic and electric fields. For 6-nm GaAs/AlGaAs quantum wells at intermediate density (a few 10 10 cm −2 ), a spin splitting of 2-meV with a decay time of ∼50 ps appeared instantly under a near-resonant ps pulsed excitation. For long-lived (>1ns) inter-well spatially indirect excitons under a cross-well electric field, intra-exciton exchange interaction is suppressed and the inter-exciton interaction is dominantly dipolar. Transient exciton energy shift and spin relaxation are characterized versus the exciton density and applied electric field under an excitation near the intra-well direct exciton transition. ZnO. We used RF magnetron sputter deposition to prepare superlattice films with alternating layers of CoO and ZnO on sapphire substrates. The CoO and ZnO layer thickness were varied from 20 nm to 100 nm and from 75 to 225 nm, respectively. Bulk magnetization measurements show that the multilayers exhibit a ferromagnetic moment at 300 K. Saturation magnetization decreases by two orders from 5 x 10 −4 emu/cm 2 for CoO with no interface layer to 1.6 x 10 −5 emu/cm 2 with ten layers of CoO/ZnO interfacial area. To study the chemical and magnetic interaction between ZnO and CoO, the CoO/ZnO interface has been probed with Rutherford backscattering and polarized neutron reflectometery. We will present thickness measure of any magnetized interface region, and the Co magnetic moment within those regions, which allow us to test specific models for the origin of ferromagnetism in this system. Institute of Technology, LEO GONZALEZ, Air Force Research Laboratory, AMELIA CARPENTER, General Dynamics Information Technology, ROBERT HENGEHOLD, Air Force Institute of Technology -Investigation of the optical and electrical behavior of Si, Ge, GaAs, GaSb, InAs, and InP at very high temperatures has not been studied much, at least not experimentally. The importance of such research becomes obvious because elevated temperatures can cause significant changes in the optical properties of the material which can degrade the performance of the device. Therefore, infrared absorption spectra of Si, Ge, GaAs, GaSb, InAs, and InP were measured from 0.6 to 25 µm at temperatures ranging from 295 up to 900 K. A Fourier Transform InfraRed (FTIR) spectrometer was used in combination with a custom-designed heater assembly. The temperature dependence of the band gaps were estimated from the transmission spectra, and they showed good agreement with the values found in the literature. For GaSb and InAs, data was taken at higher temperatures than what was seen in the literature, extending current knowledge to a higher range of temperatures. In addition to the band gap change as a function of temperature, free-carrier absorption was also observed.
9:00AM B2.00006 Non-Adiabatic Molecular Dynamics of B+H2 , DAVID WEEKS, LUKE BARGER, Air Force Institute of Technology -Adiabatic potential energy surfaces for the B+H2 system are used together with derivative coupling terms to compute diabatic potential energy surfaces. The diabatic surfaces are then expanded in terms of Legendre polynomials and represented in a mixed angular momentum, radial coordinate basis. This matrix representation of the potential is combined with the nuclear kinetic energy to yield a set of coupled differential equations that describe the non-adiabatic dynamics of B+H2. This dynamics is explored using numerical wave packet propagation.
9:12AM B2.00007 Band-edge enhancement of magneto-optical rotation in a 1-d polymer lattice , MICHAEL CRESCIMANNO, JAMES ANDREWS, GUILIN MAO, AARON BISHOP, KYLE COMEAU, Youngstown State U, Dept. Physics, RYAN LIVINGSTON, BIJAYANDRA SHAKYA, CLIPS CENTER, CASE WESTERN RESERVE UNIVERSITY COLLABORATION -Faraday rotation, the rotation of the polarization of light propagating along an applied magnetic field, can be enhanced by modifying the dispersion relationship. We develop the theory and computational tools necessary to understand the enhancement measured in recent experiments conducted at YSU using a multilayer of polystyrene and PMMA prepared by the CLiPS NSF Center at CWRU. -A different approach of blending various methodologies has been adapted to introductory physics courses at La Roche College. For over 15 years, students come to La Roche College with significantly different levels of physics and mathematics, reflecting students' under-preparedness at K12 schools although the knowledge and the technology required for science majors are increasing each year. The change inevitably challenges the students to learn and the instructor to teach the courses. This presentation describes the academic trend at the College, and discusses how the introductory physics courses have been tailored to motivate students while minimizing administrative restrictions.
8:12AM B3.00002 Innovation in Physics Education , WILLIAM RIFFE, Kettering University -University education is changing from a heavy reliance on text book learning to a broader application of those principles called experiential learning. Theory without some demonstration of the application of physical principals often leaves students wondering how to apply those theories. Kettering University has emphasized with all of its faculty how to apply this approach in all of its courses, regardless of discipline. Faculty participates in workshops to understand (1) the need for change, (2) the fundamentals for changing a small part of their classes toward innovation, and (3) the benefits from making those changes. This presentation describes our approach to demonstrate what we have accomplished.
8:24AM B3.00003 Challenges of the Innovation Project , RUBEN HAYRAPETYAN, Department of Mathematics, Kettering University -In order to be successful in the modern world a professional needs to be creative, open to innovation, and able to take responsibilities. Innovation and creativity are not skills a person is born with, they have to be taught. However, the course syllabus has almost no room for teaching anything except of standard course topics and even more standard applications. Course project may be a solution to this problem. But being a strong tool for teaching an innovation, such a project is a challenge for both students and instructors. In this talk I will discuss some outputs (both positive and negative) of the innovation project "Trip to Mars" given in my "Differential Equations" class.
8:36AM B3.00004 Spinning the Innovation and Entrepreneurship Mindset: A Modern Physics Approach 1 , BAHRAM ROUGHANI, Kettering University -Topics in Modern Physics course from relativity to quantum mechanics were examined in the context of innovation as part of the recent Kettering University program on "Entrepreneurship Across Curriculum-EAC." The main goals were (a) to introduce innovation and entrepreneurship without eliminating any topics from this course, (b) to use EAC as a vehicle for intentional education that produces graduates with innovative mindsets, (c) to enrich the students learning experience aligned with the desired educational outcomes, and (d) to highlight the impact of scientific innovation in the society, while encouraging students to re-think how entrepreneurship mindset could maximize their impact in the society through innovation. Ideas such as principles behind innovation and innovative ideas, disciplines of innovations, formation of innovation teams, and effective methods for analyzing innovative value propositions were introduced in this course. Most of the implementation were achieved through out of class activities, and communicated through in class presentations, papers or weekly laboratory reports.
8:48AM B3.00005 Profile of Clean Technology Commercialization in the U.S. , MANISH MEHTA, National Center for Manufacturing Sciences (NCMS) -In 2009, the National Center for Manufacturing Sciences (NCMS) performed it third successive study of the growth and transition of nanotechnology into commercial products, under award from the National Science Foundation (NSF). Nanotechnology is a recently recognized cross-disciplinary field of a variety of potentially disruptive technologies that involves the creation and operation of objects at the nanoscale, up to 100 nanometers in size. Nanomanufacturing is the large-scale manipulation of matter at the nanoscale, to produce value-added components. Because of the economically significant new markets and breadth of applications that can benefit from the exploitation of these size-driven aspects, much international research and commercial effort is being expended to create revolutionary value-added products using the many capabilities and tools enabled by nanotechnology. In the context of Michigan and many other US states, startup and commercialization activity is especially important in market diversification and job growth initiatives. This trend has accelerated new applications of nanotechnology in industrial and consumer markets related to energy efficiency and environmentally conscious manufacturing, known as "cleantech." Dr. Mehtas presentation will illustrate the industrys major trends, concerns and barriers across key strategic indicators, as well as highlight the characteristics of startup businesses and established players in this important field. Kent State University -Langmuir monolayers of dihydrocholesterol (dChol) and dimyristoylphosphatidylcholine (DMPC) at the air / water interface reveals behavior that is useful for gaining insight into biological membranes, bilayers containing these and other components. At a given temperature and dChol fraction, there is a fixed 2-d surface pressure below which dChol/DMPC divides into two phases: an ordered, cholesterol-rich phase and a more disordered cholesterol-poor phase. Above this surface pressure, the two phases are identical. Previous studies of phase separation in this system used fluorescence microscopy (FM) but fluorescence agents can be line active and significantly change the phase behavior. Brewster angle microscopy (BAM) allows us to look at macroscopic phase separation without dye. In this study, we have developed an integrated assembly for FM and BAM on a Langmuir trough. A laser (λ = 488 nm) is used as the source of light for both the reflectivity observed in BAM and for the excitation and emission observed in FM.
8:12AM B4.00002 The Use of Gas Chromatography for Biogas Analysis , AMANDA ANDERSEN, Kettering University, JOHN SEELEY, Oakland University, JENNIFER AURANDT, Kettering University -Energy from natural gas accounts for 24 percent of energy consumed in the US. Natural gas is a robust form of energy which is rich in methane content and is low in impurities. This quality suggests that it is a very clean and safe gas; it can be used in providing heat, a source for cooking, and in powering vehicles. The downside is that it is a non-renewable resource. On the contrary, methane rich gas that is produced by the breakdown of organic material in an anaerobic environment, called biogas, is a renewable energy source. This research focuses on the gas analysis portion of the creation of the anaerobic digestion and verification laboratory where content and forensic analysis of biogas is performed. Gas Chromatography is implemented as the optimal analytical tool for quantifying the components of the biogas including methane, carbon dioxide, hydrogen sulfide and siloxanes. In addition, the problems associated with the undesirable components are discussed. Anaerobic digestion of primary sludge has consistently produced about 55 percent methane; future goals of this research include studying different substrates to increase the methane yield and decrease levels of impurities in the gas.
8:24AM B4.00003 Phase separation behavior of asymmetric lipid bilayers , FANINDRA BHTATTA, ELIZABETH MANN, DAVID ALLENDER, Kent State University -Previous work has considered asymmetric bilayers in which each layer contains a mixture of cholesterol and lipids, but the two layers have different lipids and different cholesterol concentrations. In particular, one layer has concentrations such that phase separation into cholesterol rich and cholesterol poor phases is expected, but the second layer, if unaffected by the first layer, would not phase separate. Using only the leading terms of interaction between cholesterol concentration and the straightening of the hydrocarbon chains in the lipids in a given layer, plus a coupling of the two layers via their chain order, it was found that phase separation in one layer causes phase separation in the second. We have examined the effect of higher order terms in the chain ordering on phase separation behavior of the bilayer if it is symmetric. We found region of two, three and four phase coexistence, depending on concentration, and temperature. -Langmuir films of 8CB, a smectic liquid crystal at room temperature, exhibits coexistence of phases with different thicknesses. With decompression of a 8CB-liquid-monolayer gaseous holes appear in liquid monolayer. Molecular interactions controlling the phase separation include short-range van der Waals attraction and long range dipolar repulsion. At small distances where attraction dominates gaseous domains return to energy-minimizing circular shapes. But with size of the holes increasing beyond a critical value, dipolar repulsion becomes strong enough to deform the domains; forming even labyrinth patterns. We use Brewster angle microscopy to study the film. Our objective is to obtain a critical diameter of the domains beyond which they are non-circular. Experimental value will be compared with that from theory. -Nanoscale ionic materials (NIMS) are useful organic-inorganic hybrids in which a core nanostructure is functionalized with a covalently attached corona and an ionically tethered bulky organic canopy. We have used NMR relaxation and pulsed-field gradient (PFG) diffusion experiments to measure the canopy dynamics of NIMS prepared solvent-free from 18-nm silica cores modified by an alkylsilane monolayer possessing terminal sulfonic acid functionality, paired with amine-terminated ethylene oxide/propylene oxide block copolymer canopy. Carbon NMR studies show that the block copolymer canopy is quite mobile both in the bulk and in the NIMS, and that the fast (ns) dynamics are insensitive to the presence of the silica nanoparticle. Canopy diffusion in the NIMS is slowed relative to the neat canopy, but not to the degree predicted from the diffusion of hard sphere particles. Canopy diffusion is not restricted to the surface of the nanoparticles and is unchanged by the addition of excess canopy. The data indicate that the liquid-like behavior in NIMS is due to rapid exchange of the block copolymer canopy between the ionically modified nanoparticles. 4 (X = S, Mo, P and W) as lithium insertion hosts are promising cathode materials due to their high thermal stability. However, the larger separation of the transition metal ions can be expected to reduce the electron mobility. As observed in LiFePO 4 , this can be overcome either by coating the cathode materials with carbon or by decreasing the particle size. We have prepared nanowires of NASICON type structure and platelets of monoclinic Fe 2 (SO 4 ) 3 by template assisted electro deposition. These structures were grown on stainless steel substrates and are characterized by XPS, HRTEM, and XRD analysis. Both NASICON and monoclinic Fe 2 (SO 4 ) 3 structures are very porous and are comprised of nanoparticles leading to a high lithium insertion capacity.
Saturday, May 1, 2010 8:00AM -8:48AM -Session B5 Gravitation, High Energy and Space Physics Campus Center Heritage South 8:00AM B5.00001 The GEM (Gravity-Electro-Magnetism) Unification Theory and Cosmic Baryo-Genesis , JOHN BRANDENBURG, Orbital Technologies Corporation -Sakharov 1 proposed that in the early split-seconds of the Big Bang lepton and baryon number and CPT invariance were not conserved, resulting in the cosmos we know: dominated by hydrogen: protons and electrons, as opposed to their antiparticles. Accordingly, it is the premise of the GEM theory that out of Planckian "vacuum" quantities: G, c, andh: then emerge "particle" quantities : e, mp and me , the electron charge, the masses of the proton and electron respectively. In the GEM theory 2 the triggering event for the Big Bang is the appearance of the "compact" Kaluza-Klein 5 th dimension, that breaks the symmetry of the Planckian vacuum and allows the separate appearance of both leptons from baryons, and EM fields from gravity. Assuming light-like vacuum intervals (x 2 +y 2 +z 2 )-c 2 t 2 =0 in normal spacetime mix with a string-like 5 th dimensional vacuum ro-ro=0 to form two space-like intervals r 2 o -(q 2 x +q 2 y +q 2 z )=0 and r 2 o -q 2 o =0 that are the proton and the electron respectively. Thus, charge is the 5 th dimensional length in GEM and the lepton-baryon asymmetry reflects the time-space asymmetry of spacetime. A flat unstable vacuum results with hydrogen production from the vacuum in a "continually inflating" cosmos that satisfies the Dirac Large Numbers hypothesis. 2 1 Sakharov A.D. JETP 5,24, (1967) 2 Brandenburg, J. E., (1995), Astrophys. and Space Sci., 227, p. 133 8:12AM B5.00002 A Second-Order-of-Accuracy Derivation of the Newton Gravitation Constant From The GEM Unification Theory , JOHN BRANDENBURG, Orbital Technologies Corporation -In the GEM theory of unification, 1 a combination of the Kaluza-Klein and Sakharov unification theories, the appearance of the Kaluza-Klein 5 th dimension allows the separate appearance of electrons and protons from the vacuum. This occurs by having the masses of the electron and proton merge smoothly as the radius of spacetime curvature approaches the Planck length, and also separate smoothly as a new 5 th dimension is inflated to its "compact" size ro= e 2 /moc 2 , in esu, where mo = (mpme) 1/2 where e, and mp and me, are the electron charge, proton and electron masses respectively. The 5 th dimension appearance inflates from the Planck Length: r P =(Gη/c 3 ) 1/2 An improved model features the relationship between σ = (mp/me) 1/2 and the radius of curvature rc where the 5 th dimension inflates from rc = r P → ro and σ =1→42.8503 is now rationalized near the Planck length to be ln(rc/r P ) = σ/(1+0.8473/σ 3 ) so that σ=1 inside the event horizon 2r P . and the formula gives a more accurate expression for the value of σ after inflation. The formula after inflation is inverted to find a new 2 nd order expression for G: G=e 2 /(mpme) α exp( -2(σ -0.847319574/σ 2 . . . .) = 6.67419 x10 −8 dyne-cm 2 gm −2 , where α is the fine structure constant, and is within experimental accuracy of the measured value.
